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Figure 1 : PRISMA diagram 
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Figure 2 : Risk of bias for the 8 RCTs (RoB 2) tool (1).
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Figure 3: Geographical distribution of included studies
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Fig.4. A: Effect of prebiotics, probiotics and synbiotics on the weight gain (kg) of children living in LMICs.
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Fig.4. B: Effect of prebiotics, probiotics and synbiotics on the weight gain (kg) of children by intervention
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Fig.4. C: Effect of prebiotics, probiotics and synbiotics on the weight gain (kg) of children by nutritional status
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Fig.4. D: Effect of prebiotics, probiotics and synbiotics on weight gain (kg) by the duration of supplementation
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Fig.4. E: Effect of prebiotics, probiotics and synbiotics on weight gain (kg) by the year of publication
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Fig.5. A: Effect of prebiotic, probiotic and synbiotic on the height gain (cm) of children living in LMICs
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Fig.5. B: Effect of prebiotic, probiotic and synbiotic on the height gain (cm) of children by intervention.
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Fig.5. C: Effect of prebiotic, probiotic and synbiotic on the height gain (cm) of children by nutritional status
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Fig.5. D: Effect of prebiotics, probiotics and synbiotics on height gain (cm) by the duration of supplementation
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Fig.6: Effect of prebiotic, probiotic and synbiotic administration on the head circumference gain (cm) of children
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Fig.7. A: Sensitivity analysis Effect of prebiotic, probiotic and synbiotic on the weight gain (kg) 
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Fig.7. B: Sensitivity analysis Effect of prebiotic, probiotic and synbiotic on the weight gain by intervention (kg) 
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Fig.7. C: Sensitivity analysis effect of prebiotic, probiotic and synbiotic on the weight gain (kg) by nutritional status
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Fig.7. D: Sensitivity analysis effect of prebiotics, probiotics and synbiotics on weight gain (kg) by the duration of supplementation
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Fig.7. E: Sensitivity analysis effect of prebiotics, probiotics and synbiotics on weight gain (kg) by the year of publication
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Fig.8. A: Sensitivity analysis effect of prebiotic, probiotic and synbiotic on the height gain (cm) of children 
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Fig.8. B: Sensitivity analysis Effect of prebiotic, probiotic and synbiotic on the height gain (cm)   by intervention.
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Fig.8. C: Sensitivity analysis effect of prebiotic, probiotic and synbiotic on the height gain (cm) by nutritional status
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Fig.8.D: Sensitivity analysis effect of prebiotics, probiotics and synbiotics on height gain (cm) by the duration of supplementation


Table 1: Search strategy for each database
	Database
	Search strategy

	Pubmed, Embase, web of sciences, Science direct, Google Scholar, Scopus
	((((probiotic) OR prebiotic OR synbiotic) AND children) AND growth) AND randomized clinical trials); ((((probiotics) OR (synbiotics) AND children) AND growth) AND non randomized clinical trials).

	clinicaltrial.org
	((((probiotic) OR prebiotic OR synbiotic) AND children) AND growth) AND randomized clinical trials)

	Cochrane Library
	Appropriate combination of key words

























Table 2: Studies excluded after reading the full text
	Study (reference)
	Reason for Exclusion

	Scalabrin, DMF et al ; 2017(2)
	
















32 studies: conducted in High Income Countries (HICs)

	Neumer, et al ; 2021(3)
	

	Radke, et al ; 2017(4)
	

	Ashley, et al ; 2012(5)
	

	Rodriguez, et al ; 2019(6)
	

	Johnston, et al ; 2015(7)
	

	Scalabrin, et al ; 2009(8)
	

	Cekola, et al ; 2015(9)
	

	Al-Hosni, et al ; 2012(10)
	

	Costalos, et al ; 2008(11)
	

	Puccio, et al ; 2007(12)
	

	Piemontese, et al ; 2011(13)
	

	Wiezman, et al ; 2006(14)
	

	Bocquet, et al ; 2013(15)
	

	Chouraqui, et al ; 2008(16)
	

	Pastor, et al ; 2020(17)
	

	Rozé, et al ; 2012(18)
	

	Ringel, et al ; 2015(19)
	

	Wejryd, et al ; 2019(20)
	

	Manzano, et al ; 2017(21)
	

	Maldonado, et al ; 2019(22)
	

	Saavedra, et al; 2004(23)
	

	Gibson, et al ; 2009(24)
	

	Dupont, et al ; 2015(25)
	

	Wall, et al; 2019(26)
	

	Campos, et al ; 2012(27)
	

	Vlieger, et al; 2009(28)
	

	Vendt, et al ; 2006(29)
	

	 Alliet et al ; 2022(30)
	

	Meli, et al ; 2014(31)
	

	Ahanchian, et al ; 2013 (32)
	

	Kokke, et al ; 2008(33)
	

	Kukkonen, et al ; 2008(34)
	5 studies: study population not of interest

	 Hays, et al ; 2016(35)
	

	Cooper, et al ; 2016(36)
	

	Martin, et al ; 2002(37)
	

	Xu, et al ; 2016(38)
	

	Helmyati, et al ; 2021(39)
	6 studies: appropriate supplement not used

	Xiaonon, et al ; 2019(40)
	

	Aly, et al ; 2017(41)
	

	Zambrana, et al ; 2019(42)
	

	Lee, et al; 2015(43)
	

	Firmanshyah, et al; 2011(44)
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Table 3:  Characteristics of studies   
	Study
	Country
	Nutritional
Status
	Study design and population
	Intervention, Dosage, Duration
	Control
	No. (exp/control)

	Prebiotic studies

	Batool et al (2023) (45)
	Pakistan
	Severe acute malnutrition
	2-arm RCTs Double-blind ,children aged 6-59 months, ,hospital
	RUTF with 4g of galacto-oligosaccharides per day for 2 months
	starch 
	204 (102/102)

	Shahramian et al (2018)
(46)
	Iran
	Healthy
	3-arm RCT Double-blind, children aged 14 weeks-12 months,hospital,
	Galacto-oligosaccharides and polydextrose, for 12 months

	regular formula
breast-feeding
	180 (60/120)

	Probiotic studies


	Surono et al (2011)
(47)

	Indonesia
	Healthy
	2 arm RCT Double-blind,,children aged 15-54 months, community
	Enterococcus faecium IS-27526 (2.31 x108 CFU/day), 1mg daily for 3 months
	1 mg maltodextrin
in 125 ml commercial UHT low fat milk
	79 (39/40)

	Probiotic/Synbiotic studies

	Nuzhat et al (2023)
(49)

	Bangladesh
	Severe acute malnutrition
	3-arm RCT Single-blind, children aged 2-6 months, hospital
	Bifidobacterium. infantis EVC001, Bifidobacterium. infantis EVC00 1.8 x106 CFU/day)  +  (Lacto-N-neotetraose [LNnT]), 1.6g twice daily for 1 month

	Lactose
	67 (44/23)

	Synbiotic/ Prebiotic studies

	Wang et al (2021)
(50)

	China
	Healthy
	3-arm RCT Double-blind,infants, aged 44 days-17 weeks, hospital
	Bifidobacterium breve M-16V (3 x107 CFU/g) + 0.8 g/100 ml scGOS/lcFOS, 0.8 g/100 ml scGOS/lcFOS daily for 4 months

	breast-feeding
	242 (89/153)

	Synbiotic  studies

	Aflatoonian et al (2020)
(51)

	Iran
	Mild to moderate growth retardation
	2-arm RCT  Triple-blind trial, children aged 24 -59 months, hospital
	Lactobacillus acidophilus, Lactobacillus rhamnosus, Lactobacillus bulgaricus, Lactobacillus casei, Bifidobacterium infantis, Bifidobacterium breve, and Streptococcus thermophiles109 CFU and
FOS 1g daily for 1 month
	placebo (unspecified)
	69 (37/32)

	Ahanchian et al (2014)
(52)

	Iran
	Healthy
	2-arm RCT Double-blind; breastfed infants with cow`s milk protein allergy ,children aged 1-12 months,hospital
	Lactobacillus casei, Lactobacillus rhamnosus, Streptococcus thermophilus, Bifidobacterium breve, Lactobacillus acidophilus, Bifidobacterium infantis, Lactobacillus bulgaricus 1 x106 CFU + FOS (Protexin healthcare, Somerset, UK) daily for 1 month

	Placebo (unspecified)
	32 (16/16)

	Sazawal et al (2010)
(48)

	India
	Healthy
	2-arm RCT Double-blind, children aged 1-3 years, community
	Bifidobacterium lactis HN019 1.9 x107 CFU/day  + 2.4 g of oligosaccharides 3 times daily for 12 months

	control milk
	502 (257/245)



*Footnotes : RUTF, Ready to use therapeutic food ; CFU, Colony Forming Units; RCT, Randomized controlled trial; 
                   UHT, Ultra High Temperature; GOS, galacto-oligosaccharides; FOS, fructo-oligosaccharides.







Table 4:  Rating the quality of evidence   

	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Administration of Prebiotics, Probiotics and Synbiotics
	Control
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Weight gain
6
	RCT
	not serious
	seriousa
	not serious
	Seriousb
	none
	579
	412
	
	MD 0.33 kg higher
(0.11 lower to 0.55higher)
	⨁⨁◯◯
Low
	IMPORTANT

	Height gain
4
	RCT
	not serious
	Seriousa
	not serious
	Seriousb 
	none
	496
	349
	
	MD 0.31 cm higher
(0.36 lower to 0.98 higher)
	⨁⨁◯◯
Low
	IMPORTANT

	Head circumférence gain
2

	RCT
	not serious
	not serious 
	not serious
	Seriousb
	none
	202
	72
	
	MD 0.00 cm lower
(0.00 lower to 0.01 higher
	⨁⨁⨁◯
Moderate
	MPORTANT

	Body Mass Index (BMI) gain
1
	RCT
	not serious
	not Serious
	not serious
	Seriousb
	none
	37
	32
	
	MD 0.37 KG/m2 lower
(0.16 lower to 0.58 higher)
	⨁⨁⨁◯
Moderate
	IMPORTANT



CI: confidence interval; MD: mean difference                                                         
*Explanations: a: Downgraded one level for considerable heterogeneity; b: Downgraded one level due to missing data





Table 5:  PRISMA checklist

	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Page 1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Page 2,3

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	Page 4

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Page 6

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Page 7

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Page 7,8

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Page 7

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	Page 8

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	Page 8

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	Page 9,10

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Page 14

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	Page 8,9

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	Page 9,10

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	Page 7

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Page 10

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Page 9

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	Page 9,10

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Page 10

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Page 10

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	Page 13

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	Page 9,24

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Page 10,11

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Page 10

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Page 14

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	Page 13

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Page 15 to 23

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Page 13

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Page 15 to 23

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Page 15 to 22

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	Page 18, 21

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	Page 13

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	Page 24

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Page 23,24

	
	23b
	Discuss any limitations of the evidence included in the review.
	Page 24

	
	23c
	Discuss any limitations of the review processes used.
	Page 26

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Page 26

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	NAH1282357
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DOI of the manuscript: 10.1177/02601060241282357
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	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	DOI of the manuscript: 10.1177/02601060241282357

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
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